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PABOYAS TPOI'PAMMA JUCIUAIIJIMHBI (MO YJIS)
«BMOTEXHOJIOI'MSA MUKPOBHOT'O CUHTE3A»

VYpoBeHb BhICIIETO 00pa30BaHUs: MarkucTparypa

Hamnpasnenue noarorosku: 19.04.01 buorexnonorus

Hanpasnennocts (npoduis)noaroroku: [Ipukiagnas 6HOTEXHONIOT U

KBanudukanus (CTeneHb) BBITYCKHUKA: MAaTUCTP
®opMbl 00y4eHUsI: OYHAsI, 3a04HAs
I'on HaOopa (mpuema Ha oOyuenue): 2026

Cpoxk nosy4eHus: 00pa3oBaHMs: Ounas ¢popma oOyueHus — 2 roma
3aounas popma oOyueHus — 2 roga 6 mecsa(-eB)

O0BeM: B 3aUETHBIX €IUHUIIAX: 5 3.€.
B akaJieMHuyecKkux yacax: 180 ak.u.
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Pa3padoruukmu:
JlouieHT, kadeapa OUOTEXHOIOTUH, OMOXUMUH U OMO(DH3UKH
Konsuisuios C.B.

3aBenytromuii kadenpoi, kadeapa OMOTEXHOIOTUU, OUOXUMUU U

ouodusuku ['meymr A.H.

Pabouas mporpamMma IMUCHMIUIMHBI (MOIYJsI) COCTaBI€Ha B COOTBETCTBUH C TpeboBaHusmu OI'OC

BO no wnanpasnenuto mnoaroroBkd 19.04.01 bBuorexHosorusi, yTBEPKICHHOTO IMPUKA30M
Muno6pnayku ot 10.08.2021 Ne 731
CornacoBaHue U YTBEpKICHUE
ITonpa3nenenue
No WIN ) OTBeTCTBEHHOE PUO Busa Jlata, mpOTOKOII
KOJUIETUAJIbHBIN JIALIO (Ipu HaNMMYUN)
oprau
1 |buorexHosnoruy, | 3aBenyOLIUM I'meym A.H. CornacoBano | 20.04.2026, Ne
OMOXUMHHU U kagenpox, 33
O6nopu3uKu PYKOBOAUTEID
NoApa3ACICHHS,
peanu3yoIero
OI1
2 |buotexnonoruu, | PykoBoautenn I'meym A.H. CormmacoBano | 20.04.2026, Ne
OMOXUMHUU U | 00pa30BaTEIbHO 33
Oonopu3uKu 1 IporpamMMmBI
3 WHucTutyT IIpencenarens Maunesa H.JL. CornacoBano |24.04.2026, Ne 8
BETEPUHAPHOM | METOAUYECKOU
MEIUIINHEI, KOMHCCHH/COBET
300TEXHUH U a
OMOTEXHOIIOTUU
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1. Heab 1 3a1a4um 0CBOEHMSI TUCUMUIIIMHBI (MOLYJIs1)

Llenb ocCBOeHUS AUCHUIUIMHBI - «bHOTeXHOMOTMST MHMKpPOOHOTO CHHTE3a» SBISETCS
¢dbopMHupoBaHHE KOMIUIEKCA 3HAHWN HAy4HBIX OCHOB KYJIBTHBHPOBAHUS MHUKPOOPTaHU3MOB U
OMOXMMHYECKUX OCHOB TIPOLIECCOB HMX MeTabonmu3Mma [jsl TONYyYeHHUsS IeJIEBBIX MeTa0OJHTOB,
3HAUEHMs BIMSHUS COCTaBa MUTATEIbHON Cpeibl, BHEIIHUX (DAKTOPOB HAa CKOPOCTH HAKOIUICHHS
MPOIYKTOB METa00IM3Ma U UX CBOMCTBA.

3&,[[3.‘11/1 HU3YUCHUA NUCHUILIINHBI:

- c(hopMHpOBATH y OOYUYAIONTUXCS 3HAHKS B O0JIACTH OCHOB KYJIBTHBHPOBAHHS MUKPOOPTaHU3MOB U
OMOXMMHUYECKIX OCHOB ITPOIIECCOB MX METa0OIHM3Ma ;

- chopMupoBaTh y 00YyJArOIINXCS 3HAHUS B 00JIACTH BBIJCICHHS TTOJYYCHHS 11EJIEBBIX META0OIUTOB
MIPOIIECCOB MHUKPOOHOTO CHHTE3A |

- chopmupoBarh y oOyd4aromuxcsi 3HaHUS B OOJACTU W3Yy4YHHUs BIMSHHUS COCTaBa IMUTATENbHOM
Cpelbl, BHEIIHUX (PaKTOPOB HA CKOPOCTh HAKOIUIEHUSI IPOAYKTOB METa0O0IM3Ma 1 UX CBOMCTBA.

2. IInanupyemble pe3yJabTaThbl 00y4eHHs M0 JUCHHUILINHE (MOIYJII0), COOTHECEHHBIE C
IUIAHMPYEeMBIMH pPe3y/1bTaTaMH 0CBOCHHS 00pa30BaTeIbHOM MPOrPaMMbl

Komnemenyuu, unouxkamopul u pesynvmameol 00y4eHus.

[TK-I13 CnocoGen pa3paboTaTb U BHEAPUTH B MPOHM3BOACTBO TEXHOJIOTHUI0 MUKPOOHOTO CHHTE3a U
00€CIeunTh yIPaBICHHUE €ro KaueCTBOM U O€30MMaCHOCTHIO

[TK-I13.1 ITpoBoauT aHaIM3 OMOIOTHIECKUX 0OBEKTOB MUKPOOHOTO CHHTE3a
3Hamo:

[IK-I13.1/351 Merononoruio NpoBEeACHUS aHauu3a OMOJOTMYECKUX OOBEKTOB
MHUKPOOHOTO CHHTE3a

Ymemns:
[TK-T13.1/YMm1 TIpoBoauTh aHAIN3 OMOIOTHIECKUX 0OBEKTOB MUKPOOHOTO CHHTE3a
Braoems:

[IK-T13.1/HB1 Merononorueii M HaBBIKAMH TIPOBEJCHUS aHaIM3a OWOJIOTHYECKHUX
00BEKTOB MUKPOOHOTO CHHTE3a

[IK-TI13.2 Opranuzyer BbIMOAHEHHWE PabOT MO TPO(HIAKTHKE, MPEJOTBPAILICHUIO
HKOJOTMYECKUX HApyLICHUH TEXHOJIOTUYECKUX TMPOIECCOB IMpH IIIyOoKol mepepadoTke
3€pHOBBIX U JPYTUX CENIbCKOXO3SIMCTBEHHBIX KYJIBTYP

3namo:

MK-I13.2/351 OcoOeHHOCTH BBIMOTHEHUS paboT MO NMPOQHIAKTHKE, PEIOTBPALICHHUIO

HKOJIOTUYECKUX HApyIIEHUH TEXHOJIOTMYECKHX IMPOIECCOB MpH NIyOOKO# mepepaboTke
3€pHOBBIX U JIPYI'HX CEJIbCKOXO3SIICTBEHHBIX KYJIBTYD

Ymems:

[K-I13.2/¥m1  IIpoBoguth  paboThl 1O  Npo(UIAKTHKE,  MPEIOTBPAIICHHIO
HKOJIOTUYECKUX HApYIICHUH TEXHOJIOTHYECKHX IMPOIECCOB MpH NIyOOKO# mepepaboTke
3€pHOBBIX M JPYTUX CEIbCKOXO3SHCTBEHHBIX KYIBTYP

Bnaoemw:

[IK-I13.2/HB1 HaBblkamu opraHu3alMu W TpoBeAcHHS padoT Mo MpOQUIAKTUKE,
NPEAOTBPAIICHUIO JKOJOTHYECKUX HAPYIICHUH TEXHOJOTHYECKHUX IPOLECCOB MpHU
TyOOKO# mepepaboTKe 3epHOBBIX M IPYTUX CEIbCKOX03HCTBEHHBIX KYJIBTYP

[TK-I13.3 Pa3pabarsiBacT MepHI MO COOMIOACHUIO YKOJIOTHYECKOW YUCTOTHI TEXHOJOTUYECKUX

MIPOIIECCOB MOyYeHHsI OMOYy100pEeHHIA, TPOOMOTHUKOB, KOPMOBOTO OeKa
3namu:
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MK-I13.3/3u1 Mexanusm pa3paboTku Mep MO COONIOACHUIO SKOJIOTMYECKON YHUCTOTHI
TEXHOJIOTHYECKUX TPOIECCOB TMONy4YCHHs] OUOyIOOpEeHUU, MPOOHOTHKOB, KOPMOBOTO
Oenka

Ymemu:

[IK-I13.3/Ym1 Pa3pabarsiBaTh Mepbl 1O COOJIOACHHUIO SKOJIOTMYECKOH UHCTOTHI
TEXHOJIOTHYECKUX TPOIECCOB TMONYy4YCHHs] OUOyTOOpEeHUU, MPOOHOTHKOB, KOPMOBOTO
Oenka

Braoemy:

[IK-I13.3/HB1 HaBblkamu pa3paOOTKM W TNPUMEHEHH Mep IO COOIIOCHHUIO
HKOJIOTUYECKOM YHCTOTHI TEXHOJOTMUYECKUX IMPOIECCOB MONYy4YECHUsT OHOyHOOpeHHid,
npoOUOTHUKOB, KOPMOBOTO OeJKa

3. Mecto aucuumimHbl B cTpykrype OII

JucuunnuHa (Momynib) «bBHOTEXHONOTHS MHKPOOHOTO CHHTE3a» OTHOCUTCS K (QopMupyeMoit
y4aCTHUKaMU 00pa30BaTeIbHBIX OTHOIICHUN YacTH 00pa3oBaTENbHONW MPOrpaMMbl M HU3y4aeTcs B
cemectpe(ax): Ounas ¢popma oOydenus - 4, 3aounas popma oOyueHus - 4.

B nmpomecce wu3yyeHHMs JOUCHMIUIMHBI CTYAEHT TOTOBUTCA K pEUICHHIO THUIOB 3ajad
npodeccuoHaIbHON  AesTenbHOCTH, mnpeaycMmorpeHHbix @OI'OC BO wu  obOpasoBarenbHO
MPOTPaMMOil.

4. O0beM TMCHUIIMHBI (MOXYJISAA) U BUAbI y4eOHOI padoThI

Ounas ghopma obyuenus

=
2 < |2 | &
. . o =
s |8 |z [E |8 |E |¢ 5
o) o) 5 s | & & = 2
2 Z =g == o) Q. et
S S O ol 4 |XZ < =
o 5 8 5(c 8|3 2 3 &
o =l 5] = = e o = as} - = -
Iepuon SAISG|E 2|2 8|5 8|28 858
asleamn|E s & SIS Sl S s
00yueHus HEHVE§%S§€/%}$§3 55
& w = te}
< < FlE e | E = o >
= |E |E-|E&lE |E | 2
@] IS & o )
L K € |2 |8 |& |3 =
©) o ) = = = )
& © =
YeTBepThIit 3ager ¢
P 180 5 |97 | 1 |32 ]|64]83 y
cemMecTp OLIEHKOM
Bcero 180| 5 [ 97 | 1 [32 ] 64 | 83
3aounas gpopma obyuenus
=
2 < |2 | &
. . o =
s 15 |8 |E_|EIE € | &
Ie) e < = = <
Z 7 @ ~le =5 ) o =
S |15 82IE3|E |B |w =
o ) 8 5lc 8|3 2 3 &
o =l 5] = = e o = as} - = -
Iepuon SAISG|E 2z |2 8|E 8|28 858
i < < S S S
obywenms | FIECIEZIZEIZEIZE(EE] EE
N
= = s 8|9S |C =N = =
< < FlE s|N = o >
= |E |E-|E&lE |E |B 2
@] IS & o )
L K € |2 |8 |& |3 =
o o ) = = = )
& © =
UYeTrBepThiit 3auer ¢
180 | 5 19 | 1 4 | 14 | 161 .
cemMecTp OLIEHKOM
Bcero 180 | 5 19 | 1 4 | 14 | 161

TTonrorosneno B cucteme 1C:Yuusepcurer (000012432) Crpanura 5 u3 21



5. Copep:xanue TUCUMILIMHBI (MOLYJIs1)
5.1. Pa3aenbl, TeMbl AUCHUILINHBI H BUAbI 3aHATHH
("9achl TPOMEKYTOUHOM aTTECTAINK HE YKa3bIBAIOTCS)

Ounas ghopma obyuenus
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Paznea 1. IIpousBoacTso 63 1| 14| 18| 30| IIK-II3.1
MHUKPOOHOIT OMOMAacChl U
MPOAYKTOB MUKPOOHOT0
CHHTE3a: HCTOPHS,
XapaKTepUCTHKA, OCHOBHbIE
MOHSATHS, OCHOBHbIE MPOTXYKTHI.
Tema 1.1. [IpouzBoacTBo 21 1 4 6| 10
MUKpOOHOI OMoMacchl u
MIPOAYKTOB
Tema 1.2. Mukpoopranu3Mbl 22 6 6| 10
POy TICHTBI
Tema 1.3. [lutanue 20 4 6| 10
MUKPOOPTaHU3MOB
Paznen 2. KyasTuBupoBanue 28 4| 14| 10| IIK-TI3.1
MHUKPOOPTraHU3MOB
Tema 2.1. Tumbl 1 cIOCOOBI 18 2 6| 10
KYJIETUBUPOBAHUS
Tema 2.2. B3aumMocBs3b 1 10 2 8
perymsius OOMEHHBIX MPOIECCOB
B MHUKPOOHOM KJIETKE.
Pa3znen 3. TexHosoruueckue 89 14| 32| 43| [IK-II3.2
acneKThl MPOU3BOICTBA TIK-I13.3
NPOAYKTOB MHUKPOOHOIO
CHHTe3A.
Tema 3.1. OGopynoBanue 24 6 8| 10
Tewma 3.2. IIponykTbl MUKPOOHOTO 14 2 6 6
CUHTE3a: aHTUOMOTUKH
Tewma 3.3. IIponykTbl MUKPOOHOTO 14 2 6 6
CUHTE3a BUTAMUHBI.
Tewma 3.4. IIponykTbl MUKPOOHOTO 16 2 6 8
CUHTE3a: aMUHOKHCJIOTHI.
Tewma 3.5. IIponyktel Mukpobnoro | 21 2 6| 13
CUHTE3a: JIUITH]TBI
HTroro 180 1| 32| 64| 83

3aounas gpopma obyuenus
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Paznea 1. IIpousBoacTso 46 1 3| 41| IIK-TI3.1
MHUKPOOHOI1 OMoMacchl U
MPOAYKTOB MUKPOOHOTI0
CHHTe3a: HCTOPHS,
XapaKTepuCTHKA, OCHOBHbIE
NOHSITHUSI, OCHOBHbIE POAYKTHI.
Tema 1.1. [IpouzBoacTso 14 1 | 11
MUKpOOHOI OMoMacchl 1
MIPOAYKTOB
Tema 1.2. Mukpoopranu3Mbl 21 1| 20
MPOAYLEHTHI
Tema 1.3. IIuranue 11 1| 10
MHUKpPOOPTaHU3MOB
Pa3gea 2. KyJabsTuBupoOBanue 33 2| 30| IIK-II3.1
MHKPOOPraHU3MOB
Tema 2.1. Tunsl u cnioco6sl 12 1| 10
KyJBTUBUPOBAHUS
Tema 2.2. B3aumocBs3b u 21 1| 20
peryinsinus 0OMEHHBIX MPOIECCOB
B MHUKPOOHOM KJIETKE.
Paznen 3. Texnonoruveckue 101 9] 90| IIK-I13.2
acneKThl MPOU3BOICTBA [IK-I13.3
NPOAYKTOB MHUKPOOHOIO
CHHTe3a.
Tema 3.1. OGopynoBanue 12 1| 10
Tewma 3.2. IIponyktbl Mukpobnoro | 21 1| 20
CUHTE3a: aHTHOUOTUKH
Tewma 3.3. IIponykTel MukpoOHOTO | 23 31 20
CUHTE3a BUTAMUHBI.
Tema 3.4. TIponykTel MukpoOHoro | 23 21 20
CUHTE3a: aMUHOKHCIIOTHI.
Tewma 3.5. IlponykTel MukpobHoro | 22 21 20
CUHTE3a: JIUITHIBI
Hroro 180 1 14| 161

5.2. Conep:kanue pa3iaejioB, TeM IUCHUATIINH

Pa3zoen 1. Ilpou3eoocmeo MukpooHoit ouomaccel u nPOOyKmoe MUKpoOH020 cuHme3a: ucmopus,
Xapaxkmepucmuka, OCHO8Hble HOHAMUA, OCHOGHbBLE NPOOYKHIbI.
(Baounaa: Buneayoumopnasa konmaxmnaa paooma - Iu.; Jlekyuonnwvie 3anamus - Iu.;
Ilpakmuueckue 3anamun - 3u.; Camocmoamenvnaa paooma - 41u.; Ounas: Bneayoumopnasn
Konmaxkmuana paooma - Iu.; Jlexkyuonnwvie 3anamusa - 14u.; Ilpakmuueckue 3anamua - 18u.;

Camocmoamenwvnan paooma - 30u.)
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Tema 1.1. IIpou3800cmeo MuKpoOHOU b6uomaccsl u NPOOYKmos

(3aounasn: BreayoumopHhas «owmaxkmwuas paboma - 1u.; Jlexyuounvie 3amamus - lu.;
Ipaxmuuecxkue 3awamusa - Iu.; Camocmosmenvuas paboma - 1lu.; Ounas: BreayoumopHas
Konmakmuas paboma - 1u.; Jlekyuonnvie 3zanamus - 4u.; Ilpakmuyeckue 3samamusa - 064.;
Camocmosmenvuas paboma - 10y.)

[lepBBIe MPOM3BOACTBA HA OCHOBE MHK-POOHOTO cuHTE3a. OCHOBHBIC TMPOIYUEHTH U MPOIYKTHI C
IPEBHUX BpEMEH 10 COBPEMEHHOCTH. [IpWHIMIBI MPHUTO-TOBICHUS MUTATENBHBIX Cpen  JJIs
IITAMMOBIIPOIYIIEHTOB. THITBI MUTATENBHBIX CPE/I U CTEPHIBLHOCTh

Tema 1.2. Muxkpoopeanusmbi npooyyeHmol

(Ounas: Jlexyuonnvle 3auamus - 6u.; Ilpakmuyeckue 3anamus - 6u.; Camocmosmenvhas paboma -
10u.; 3aounasn: lpaxmuuecxue 3anamus - 14.; Camocmosmenvuas paboma - 204.)

CpaBHUTENbHAS Xa-paKTePUCTHKA PAa3-TUYHBIX TPYII MPO-AYIEHTOB. bBHOIOTHS APONKIKEH.
OcoOeHHOCTH  KJIETOYHOTO CTpOEHHUs Jpoxoked. TumoBas cxemMa OHO-TEXHOJIOTHYECKOTO
pou3BOACTBA. [[pUroToBIEHUE KUIKUX JTA0OPATOPHBIX 3aKBACOK (MHOKYIISITA)

Tema 1.3. [lumanue muxpoopeanusmos
(Ounas: Jlekyuonnvie sanamus - 4u.; [Ipaxmuueckue 3anamus - 6u.; Camocmosmenvras paboma -
10u.; 3aounan: I[lpakmuueckue 3auamus - 1., Camocmoamenvrasn paboma - 10u.)

OcobGennoctn MeTabonmu3ma npoayleHToB. CpaBHEHHE Me-Ta0OIMYECKUX IMyTeld aCKOMHIIETOBBIX,
0a3MIUOMUIICTOBBIX  JIPOXOKEH M MPOKa-pUOTHYECKHX  Opra-HU3MoOB. TumoBas  cxema
OMOTEXHOJIO-THUECKOTO  TPOM3BOACTBA. [IpHUTOTOBIIEHUE JKUIKUX JTAOOPATOPHBIX 3aKBACOK
(MHOKYIISITA)

Pazoen 2. Kynomueuposanue Mukpoopzanuimos

(Baounasn: Jlekyuonnvie 3anamun - lu.; Ilpakmuueckue 3anamusa - 2u.; CamocmoamenvHuasn
paooma - 30u.; Ounaa: Jlekyuonnwvie 3anamus - 4u.; Ilpakmuueckue 3anamusn - 14u.;
Camocmoamenvhan pavoma - 10u.)

Tema 2.1. Tunvt u cnocoOwvl Ky1bmu8UPOBaHUs.

(3aounas: Jlexyuonuvie 3anamus - 1u.; [Ipaxmuueckue 3anamus - 1u.; Camocmosmenvras paboma
- 10u.; Ounaa: Jlexyuounwvie 3auamus - 24.; [Ipakmuueckue 3anamus - 6u.;, CamocmosamenvHas
paboma - 10u.)

[TpuHuMIBI BEIOOpA YCIOBHM KYIBTUBUPOBAHUS MUKPOOPTaHU3MOB.

VYrpasnenue ¢pepMeHTaIIMEH ¢ TTOMOIIBIO0 YCIOBUH KYJIbTHBUPOBAHHMS.

Mopdonornyeckre 0COOEHHOCTH APOXIKEH.

Bnusinue ¢akTopoB BHEWIHEH cpenbl HAa KU3HEACITEIbHOCTh U OMOCHHTETHYECKYIO CIIOCOOHOCTD
MHUKPOOPTaHU3MOB

Bnusnue abuoTnueckux W OMOTHYECKMX (DAKTOpOB cCpenpl Ha IKU3HEACSITEIbHOCTb W
OMOCHUHTETHYECKYIO CITOCOOHOCTh MUKPOOPTaHU3MOB.

Mopdomnorndyeckre 0co-06HHOCTH IPOKKEH

Tema 2.2. Bzaumocensv u pe2ynayus 0OMeHHbIX NPOYecco8 8 MUKPOOHOU KlemKe.
(Ounas: Jlexyuouunvie 3anwamus - 2u.; Ilpakmuueckue 3awamus - 8u.; 3aounasn: Ilpakmuueckue
sanamus - 1u.; Camocmosmenvrasn paboma - 20u.)

B3aumocBs3b u perynsius 0OMEHHBIX TPOLECCOB B MUKPOOHOM KIIETKE.
Kontpons TpaH-ckpunuuu. B3saumo-npeBpamienue. Mo-gynsuus  aurangamd.  HakoreHue
(bep-MeHTOB npu TBepA0-(ha3HOM KYIbTUBUPO-BAHUU MUKOMHIIETA

Pa3zoen 3. Texnonocuueckue acnekmul nPOU3600CHEa RPOOYKMOE8 MUKPOOHO20 CUHME3A.
(Baounasn: Jlekyuonnvie 3anamun - 24.; Ilpakmuueckue 3anamua - 9u.; CamocmosamenvHasn
paooma - 90u.; Ounan: Jlekyuonnwvie 3anamusn - 14u.; Ilpakmuueckue 3auamusa - 324.;
Camocmoamenwvnan paooma - 43u.)
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Tema 3.1. Obopyoosanue

(3aounasa: Jlexyuonnvie 3auamus - 1y.; Ilpakmuueckue 3anamus - 1u.; Camocmoamenvuas paboma
- 10u.; Ounaa: Jlekyuonnvie 3ausamus - 6u.; [lpakmuueckue 3anamus - Su.; CamocmosmenvHas
paboma - 10y.)

OcoOeHHOCTH yCTpolicTBa (PEepMEHTEPOB Il  adpOOHOrO, CBEPXa’dpoOHOro, aHa’dPOOHOTO,
CTpOroaHa’poOHOTO  KyIbTHBUpOBaHUS. (OCOOCHHOCTH CTEPWIM3AIMH TPH  HENPE-PHIBHOM
KyJIbTUBU-poBaHuH. Hakoruienue GpepMeHTOB mpu TBEpA0(ha3HOM Ky/Ib-TUBUPOBAHUN MHUKOMHUIIETA

Tema 3.2. Ilpodykmel MUKpOOHO20 cunmesa: aHmuOUOmuKy

(Ounas: Jlexyuonnvie sanamus - 24.; [Ipaxmuueckue 3anamus - 6u.; Camocmosmenvras paboma -
6u.,; 3aounasn: Ilpakmuueckue 3anamus - 1u.; Camocmosmenvras paboma - 204.)

Oco0eHHOCTH TEXHOJIOTMYECKOTO IMpoliecca MPOU3BOACTBA AHTUOMOTUKOB: MPOIYLIEHTHI, BAPUAHTHI
TEXHOJIOTMYECKUX JIMHUN, 0COOCHHOCTH MPOIIECCOB BBIJCIECHUS U OUUCTKH.

3aKOHOMEPHOCTH POCTa MUKPOOPTaHU3MOB B INTyOMHHOM KYJBTYpe

Tema 3.3. [Ipodykmul MUKPOOHO2O CUHmME3a GUMAMUHBI.

(Ounas: Jlekyuonnvle 3anamus - 2u.; Ilpakmuyeckue 3auamus - 6u.; Camocmosmenvhas paboma -
6u.; 3aounasn: [Ipakmuueckue 3auamust - 3u.; Camocmoamenvnas paboma - 204.)

Oco0eHHOCTH TEXHOJOTHYECKOTO MpOoIllecca MPOU3BOJACTBA BUTAMUHOB: IMPOAYLIEHTHI, BapUAHTHI
TEXHOJIOTHYECKHUX JIMHUN, OCOOCHHOCTH TMPOILIECCOB BBIICICHUS U OYUCTKU. MUK-POOHBIA CHUHTE3
MOJIOYHOM KUCJIOTHI

Tema 3.4. IIpodyxmsi MUKpOOHO20 cunmesa. AMUHOKUCTIOMbL.

(3aounas: Jlexyuonuvie 3anamus - 1u.; [Ipaxmuueckue 3anamus - 2u.; Camocmosmenvras paboma

- 20u.; Ounasa: Jlexyuounwvie 3auamus - 24.; [Ipakmuueckue 3anamus - 6u.;, CamocmosamenvHas
paboma - 8u.)
Oco0eHHOCTH TEXHOJIOTHYECKOTo Mpoliecca MPOU3BOACTBA JUMHUAOB: TPOIYLEHThI, BapUAHTHI
TEXHOJIOTMYECKHUX JIU-HUM, OCOOEHHOCTH TPOIECCOB BbIACNEHUS UM OYUCTKU. (Oco-OeHHOCTH
TEXHOJIO-TUYECKOTO Tpolecca MPOU3BOJICTBA aMH-HOKUCIIOT: CYINEp-NPOAYLEHThl, BapH-aHTHI
TEXHOJIOTMYe-CKUX JTUHUI, 0COOEH-HOCTH MPOLECCOB BBICICHUS U OUUCT-KH

Tema 3.5. Ilpodyxmel MUKpoOHO20 cunmesa. TUNnuUObl
(Ounas: Jlexkyuonnvie sanamus - 24.; [Ipaxmuueckue 3anamus - 6u.; Camocmoamenvras paboma -
13u.; 3aounasn: I[lpakmuueckue 3auamus - 2u.; Camocmoamenvrasn paboma - 20u.)

[Tpon3BoACTBO TPOCTHIX JUMUIOB. [IPOM3BOACTBO CIOXKHBIX JUNUAOB. [IpoW3BOAHBIC JIMIHIOB
JleTekTUpOBaHUE TEHETHUECKH MOIU(DHUIIMPO-BAHHBIX HCTOYHUKOB B IMUIIEBHIX MPOTYKTAX

6. OneHo4YHbBIC MaTepHAJIbl TEKYLET0 KOHTPOJIS

Pazoen 1. IIpou3zeo0cmeo mukpooOHoi d6uomaccovl u nPOOYKMoe MUKpPOOHO20 CUHmME3A: UCHOPUs,
Xapakmepucmuka, 0CHO8Hble ROHAMUA, OCHOGHbBLE NPOOYKHIbL.

Dopma KOHMPOA/OYeHOYHOe cpedcmeo. 3adaua

Bonpocul/3adanus:

1. Munienbto 17151 pU3NYECKUX U XUMHUYECKHUX MyTareHOB B KJIETKE OMOOOBEKTOB SIBIISIOTCS

A. JIHK;
b. IHK-nonumepasa;
B. PHK-nonumepasa;
I'. pubGocoma;
J. uapopmanmonnas PHK.

2. IlpenmyiiecTBa OHOTEXHOJIOIMYECKOTO MPOHM3BOACTBA OPTraHUYECKUX MPOAYKTOB Iepesn
XUMUYECKUMHU METOJaMU CUHTE3a:

A. CHHTE3 11eJIEBOTO POIYKTa B BU/IE CIIOKHON CMECH
b. HecneunpuyHOCTH
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B. He3HauUTENBbHBIN BBIXO/ LIEJIEBOTO MPOIYKTA
I'. BO3MOXHOCTD MOTyYEHUSI YUCTHIX H30MEPOB
J1. ucrionp3oBaHuE OOJBUINX KOJTUYECTB BOJIBI
E. orcyrcTBHE cienupuuHOCTH
3. «Cnabbie» 30HBI PU CTEPHITH3AIIMN 000PYIOBAHHUS:
A. mapoBble pyOaIKu
b. memanku
B. Bo3aymiHbIe GUIBTPHI
I". TpyOBI OTBOSIA OTPAOOTAHHOTO TEXHOJIOTHYECKOTO BO3yXa

4. Ha ckopoCTb pa3MHOXXEHHS MUKPOOPTaHU3MOB-0M000BEKTOB B OOJIBIIEH CTEIIEHN BIUSET:
A. Temneparypa KyJIbTypaabHON Cpebl
b. crenenp aspanmu cpenbl
B. KoHLIEHTpal¥s TUMUTHPYIOIETO cyOcTpara
I'. pH cpenpt
5. [lepuonuueckoe nobaBieHne cyocTpara MPUBOIUT:
A. K YJUIMHEHHIO JIar-(a3bl
b. x ynnuHenuto ¢a3pl OTMUpPAHUS
B. x ykopodeHuto ¢azbl OTMHUpaHUs
I'. K yIUIMHEHHIO SKCIIOHEHIMATIBHOMN (a3bl
6. HakomnieHre MUKpOOHOI Macchl UCTIONB3YIOT C LETBIO ...
A. no0GaBneHus K KOpMam
b. uctounuka nosy4eHus opraHMuECKUX BEIIECTB
B. 60pp0bI ¢ mapa3uTaMu KUBOTHBIX U PACTCHHM
I'. moGaBneHue K BOIE
J1. OBBILLIEHUS TPOYKTUBHOCTH KUBOTHBIX
Pazoen 2. Kynomueuposanue Mukpoopzanuimos
Dopma KOHMPOAs/OYeHouHoe cpedcmso: 3adada
Bonpocwi/3aoanus:
1. Beibepere 6akrepuu, A1 KOTOPBIX XapaKTEPHO BBIJIEIIEHUE BHICOKHX YPOBHEH MPOIYKINN
JM3UHA
A. Corynebacterium glutamicum
b. Brevibacterium flavum
B. Pseudomonas
I'. Escherichia coli
2. KoMmnekcHbli ~ KOMIIOHEHT  NUTAaTEIbHOU cpensl, pe3Ko MTOBBICUBIIUI
MIPOU3BOJUTEIBHOCTH (PEPMEHTAIMH B CIIydae MEHUIMILIMHA!
A. coeBast MyKa;
b. ropoxoBas myka;
B. KyKypy3HBIi1 3KCTPAKT;
I'. xsIonKoBast Myka
3. Texnonoruueckuii BO3AyX JUIsi OMOTEXHOIOTMYECKOTO MPOU3BOJICTBA CTEPUITU3YIOT

A. HarpeBaHueM;
b. punbTpoBanuem;
B. o6mydennem

I'. y-o0nyuenuem

4. OTnu4uTeNbHBIE 0COOCHHOCTH PYKAPUOTUUYECKON KIETKU

A. OomnbIIOi pazmep

b. orcyrcrBHE sapa

B. purnanas knerouHasi CTEHKa

I". oTCyTCTBHE CYOKJIETOUHBIX OpPTraHeIlT
. xpomocomuas JIHK B nutornnazme

5. HenpepsIBHBII mporiecc pepMeHTaIim:
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A. mo 3aBepuieHnd (EPMEHTALMOHHOIO LMKJIA MPU CIMBE KYJIbTYpaJbHOM >KUAKOCTU B armapare
OCTaBJIAIOT ee mpumepHo Ha 10%, ¢ nocnenyromum BHeceHrneM 90% cBexxel MUTATEIbHOM Cpebl;
b. B mpomecce OwmocuHTe’a u3 ¢depMeHTEpa HEMPEPHIBHO OTOUPAIOT HEOOJbIINE TOPIUN
KyJBTYpaJIbHOM Cpelibl U OTHOBPEMEHHO B HETO BHOCST TaKoM ke 00beM MUTATENbHOMN Cpebl;
B. B (depmenTep OMHOBPEMEHHO 3arpy)kar0T BCE KOMIIOHEHTBHI MUTATEIBHOM CpEeIbl M IMOCEBHOU
MaTepua, COBEpIIACTCs MOMHBIN UK (epMEHTAIMN U 110 3aBEPIICHUHU Mpolecca coOuparoT Bech
00BeM OTpabOTaHHOU KYJIBTYpabHOM KHIKOCTH;
I B mpomecce OuocuHTe3a w3 ¢GepMEHTEpPA HENPEPHIBHO OTOMPAIOT KPYMHBIC MOPIHH
KyJBTYPaJIbHOM Cpelibl U OTHOBPEMEHHO B HETO BHOCST TaKoH k€ 00beM MUTATEeNIbHOM Cpeibl.

6. MHOTrOUMKINYECKUi Tiporiece (hepMeHTAIHN:
A. B (epMeHTEp OAHOBPEMEHHO 3arpykaloT BCE KOMIIOHEHTBHI MUTATEIBHOW CPEIbl W TOCEBHOM
MaTepua, COBEpIIAeTCs MOMHBINA UK (epMEHTAlMN U 110 3aBEPIICHUHU Mpolecca coOuparoT Bech
00BeM OTpabOTaHHOU KYJIBTYpaIbHOM KHIKOCTH;
b. B mpomecce OumocuHTe’a u3 ¢depMeHTEpa HEMPEPHIBHO OTOUPAIOT HEOOJbIINE TOPIUU
KyJBTYpaJIbHOM Cpesibl U OTHOBPEMEHHO B HETO BHOCST TaKoM ke 00beM MUTATENbHOMN Cpebl;
B. B mpomecce OuocuHTe3a wu3 (QepMEHTEpa HENMPEPHIBHO OTOMPAOT KpPYIHBIC MOPIUH
KyJBTYPaJIbHOM Cpelibl U OTHOBPEMEHHO B HETO BHOCST TaKoM ke 00beM MUTATENbHON Cpebl;
I. mo 3aBepuieHNM (EPMEHTAIMOHHOTO LMKIJIA MPH CIUBE KYJIbTYpajJbHOW XKUAKOCTU B ammapare
OCTaBJIAIOT ee mpumepHo Ha 10%, ¢ nocneayrommm BHeceHneM 90% cBekell MUTaTeNbHOU Cpebl

7. IlocnenoBaTenbHOCTh OCHOBHBIX (Da3 pocTa MHKPOOPTaHU3MOB:

A. crantnonapsas ¢asa, nar-dasa, ¢haza yCKOpeHHs, SKCTIOHCHIIMAIbHAS (a3a, (pa3za OTMUpAHUS,

b. nar-dasa, crantmonapnas ¢asa, paza yckopeHus1, SKCIIOHCHITHaNbHas dasa, paza OTMUpAHHUS;

B. nar-gasa, ¢aza yckopenwus, S5KkCioHeHIManbHas (asza, daza 3aMejieHus, cTalmoHapHas ¢asa,
daza ormMupaHus

Pazoen 3. Texnonozuueckue acnekmul npouU3600Cmea NPOOYKno8 MUKpoOHO20 cunmesd.
Dopma KOHMPOAs/OYeHouHoe cpedcmso: 3adaua
Bonpocwi/3aoanus:
1. [TyTem MOMMKETUAHOTO CHHTE3a MPOUCXOAUT COOPKA MOJIEKYITBI

A. TeTpaIMKIINHA;
b. nennmmmHa;
B. ctpentomununa;
I'. nuknocnopuHa.
2. B 6uoTexHOI0THH TTOHATHIO «OMO000BEKTY» COOTBETCTBYET CIESAYIOIIEE ONpeIeIcHHUE:
A. opranusm, Ha KOTOPOM HCIBITHIBAIOT HOBbIE BAB
b. opranu3msl, BEI3BIBAIOIINE MUKPOOHYIO KOHTAMHHALIUIO TEXHOJIOTUYECKOTO 000pYyI0BaHUS
B. depmenT, ucnonb3yeMblii U1 TeHHO-UHKEHEPHBIX MTPOIIECCOB
I'. opranusm, npogyuupyrouuii BAB
J1. bepMeHT, UCTIONb3yeMblil B JIe4eOHBIX LEsIX
3. bopsba c¢ ¢aroBoii wuHbekmmeidr B nexax (epMEeHTAUUHW AHTUOMOTHYECKOM
MPOMBIIIJICHHOCTH HanboJsiee paloHalbHa Iy TeM:
A. y)KECTOYEHHsI KOHTPOJIS 33 CTEPUIIN3ALUEN TEXHOJIOTUYECKOTO BO3/1yXa;
b. ykecTO4eHHUS KOHTPOJIS 3a CTEPUIN3ALUEN TTUTATEIILHON CPENIbL;
B. nonydenus u nucnonb3oBaHus (aroyCTONUMBBIX IITAMMOB OMOOOBEKTA;
I". y)xecTOUeHHUSI KOHTPOJIS 32 CTepUIIM3aIel 000pyI0BaHusI.

4. IlHaKTHBUPOBAHBIE IPOAKH FOTOBAT:

A. cvmemmBanuem 0, 5 Kr mpeccoBaHHBIX napoxoked ¢ 0, 5 1 Boasl Temneparypor 83—-85° C u
MPOTrpeBaHNEM CMECH Ha BOJSTHOM OaHe Mpu TOM ke Temmeparype B Teuenue 0, 5 u;
b. cmemmuBanuem 0, 5 kr mpeccoBanHbix MKbBb ¢ 0, 5 n Bomel Temmeparypour 83-85° C wu
MpOrpeBaHUEM CMECH Ha BOJSTHOM OaHe Mpu TOM ke Temmeparype B Teuenue 0, 5 u;
B. cmemmuBanuem 0, 5 xr mpeccoBanHoi cniupyiaunbl ¢ 0, 5 1 Boawl Temneparypoit 83—85° C u
MPOrpeBaHNEM CMECH Ha BOJSTHOM OaHe Mpu ToM ke Temmeparype B TeueHue 0, 5 4.

5. OT 4ro 3aBUCUT aKTUBHOCTbH ()EPMEHTHBIX IIPEnapaTon ?

A. MUKPOOHOM KYJIBTYpbI
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b. pnuTenbHOCTH KyJIBTUBUPOBAHUS
B. crenenn ounctku
I'. murarenpHOTO CyOCTpaTa

6. CurHajibHast TpPaHCTyKLIUSL:

A. mepenava curHajia oT KJIETOYHONH MeMOpaHbl Ha TCHOM;
b. nnunmanys 6enKoBOro CUHTE3A;

B. noctrpancnsunoHHble U3MEHEHHsI OelKa;

I'. BeIENeHNE TUTHYECKUX (DEPMEHTOB.

7. OueHOYHbIC MATEPHAJIBI IPOMEKYTOYHOM aTTeCTALMHA

Ounas ghopma obyyenus, Yemsepmolii cemecmp, 3auem ¢ oyeHKou
Konmponupyemwie H/IK: IIK-113.1 IIK-113.2 IIK-113.3
Bomnpocwi/3ananus:

1. HoBble HanpaBneHUsI MUKPOOHMOTEXHOJIOTUH.

2. MeToabl celleKIIMM MUKPOOPTIaHW3MOB — IIPOJYLIEHTOB NMPAKTUYECKU Ba)KHBIX BELECTB.

3. T'eHHO-MH)XEHEpHBIE METOABI IOJYYEHUS IPAKTHUUECKH IOJIE3HBIX  IITAMMOB
MHUKpPOOpPra-HU3MOB.

4. OcoOeHHOCTH THUTATENIbHBIX Cpel s KyJIbTHBUPOBAHMS IPOMBIIUICHHBIX IITAMMOB
MHUK-POOPTaHU3MOB.

5. Metoap! coxpaneHusi reHO(OH/Ia TPOMBIIIICHHBIX IITAMMOB.

6. Tunsl 6uOpPeaKkTOPOB, MPUMEHIEMBIX B IIPOMBIIUIEHHONH MUKPOOUOJIOTHH.

7. Kputepuu onieHkn 3 (HEeKTHBHOCTH OHOTEXHOIOTUIESCKUX MPOIIECCOB

8. MUKpOOHOIOrUYeCKOE MPOU3BOICTBO OMOIIOTHYECKH aKTUBHBIX BELIECTB U IPENapaToB.
9. IlpoMbIUTEeHHBIH OMOCUHTE3 OETKOBO-BUTAMUHHBIX KOHIICHTPATOB.

10. MukpoOHOIOrHYeCKHI METO/I OTYUYECHUSI aMHUHOKHUCIIOT

11. MuKpoOHOIOTHYECKUN METO] TTOJTyYeHHsI aMUHOKUCIIOT Ha TIpUMepe IITyTaMuHa.
12. MukpoOHOIOrHYeCKH METO/ OTYYESHUSI aMUHOKHUCIIOT Ha MTPUMEpE JTH3HHA.

13. MukpoOHOIOrH4eCKHii METO/I OTY4YEeHUSI aMUHOKHUCIIOT Ha IpUMepe Tpurnrodana
14. bBuocuHTe3 MUKPOOHBIX MOTUCAXAPUIOB U UX MPAKTHYECKOE MCTIOb30BaHHE.

15. IIpombInieHHBIH OMOCHHTE3 aHTUOMOTHKOB.

16. buocuHTe3 aHTUOMOTUKOB UMMOOMIIN30BAHHBIMU KJIETKAMU

17. ®epmeHTBH MUKPOOPTraHU3MOB, IPUMEHSIEMBIE B IPOU3BOJICTBE.
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18. bro6e3onacHOCTh B MPOMBIIICHHOW MUKPOOHUOJIOTHH

19. Meronpl TpaAUIIMOHHOM CEJIEKIMU B TOJYYEHHUU MPOMBIIIJICHHBIX I[ITAMMOB
MUKPOOPTaHU3MOB.

20. IlpumeHeHHe TeHeTHUECKOW TpaHchopmalu B OHWOTEXHOJNOTHM M CEJCKIUH
MHUKPOOpPIra-HU3MOB.

21. OcHOBHBIE UCTOYHUKH CHIPHS JJII MUKPOOHOJIOTHYECKON MTPOMBIITUICHHOCTH.
22. MeTtoabl KyIbTUBUPOBAHUS POMBIIIEHHBIX IITAMMOB MUKPOOPTaHU3MOB

23. IIpombIlUIEHHBIE MPOILECCHl C HUCMHOIb30BAHHMEM HMMOOWIN30BAaHHBIX (EPMEHTOB H
KJIETOK

24. XapaKTepuCTUKU U 0COOCHHOCTH MUKPOOHOIOTHYECKOTO OeIKa.
25. IIpeumy1iecTBa OMOTEXHOIOTUH HAJl TPAJAUIIMOHHBIM TIPOU3BOJICTBOM
26. OcobeHHOCTH paboThI ¢ a3pOOHBIMU MUKPOOPTaHU3MaMHU.

27. OcobenHnoctu pabOTBl C KyIbTYpoil HpoAayLeHTa (KOHTPOJIHMpYEMbIE CBOWCTBA,
O0COOCHHOCTH OTAeNeHus (11eXa), IUKINYHOCTh MacCakKeil).

28. McTOYHUKHM a30Ta B MUTATEIbHBIX CpEAax.
29. cTOYHUKH yI7Iepoa B MUTATEIbHBIX Cpeiax.

30. XapaKTepUCTUKH MPOIecca MUKPOOHOIOTHIECKOTO MTPOU3BOICTBA, a TAKKE BETUIMHBI U
pacueTHbIe apaMeTpHl.

3aounas gpopma obyuenus, Yemsepmoiii cemecmp, 3awem ¢ oyeHKoll
Konmponupyemwie H/IK: IIK-113.1 [IK-113.2 IIK-113.3
Bomnpocrei/3ananus:

1. HoBbie HanpaBneHUsI MUKPOOHMOTEXHOJIOTUH.

2. MeToabl cesleKIIMM MUKPOOPTIaHW3MOB — IIPOAYLIEHTOB NPAKTUYECKU Ba)KHBIX BELECTB.

3. T'eHHO-MH)XEHEpHBIE METOABI IOJYUYEHUS MPAKTHUUECKH IOJIE3HBIX  IITAMMOB
MHUKpPOOpPra-HU3MOB.

4. OcoOEeHHOCTH THTATENIbHBIX Cpel A KyJIbTHBUPOBAHMS IPOMBIIIICHHBIX IITAMMOB
MHUK-POOPTaHU3MOB.

5. Metoap! coxpaneHusi reHO(OH/Ia TPOMBIIIICHHBIX IITAMMOB.
6. Tunsl 6UOpPeaKkTOPOB, MPUMEHSIEMBIX B IIPOMBIIUICHHONH MUKPOOUOJIOTHH.
7. Kpurepuu ouieHKH 3(p(peKTHBHOCTH OMOTEXHOIOTHYECKHX IPOLIECCOB
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8. Mukpo6mronoruueckoe Nporu3BOICTBO OMOJOTHYECKN aKTUBHBIX BEIIECTB U MPENapaToB.
9. [IpombIlICHHBIM OMOCHHTE3 OETTKOBO-BUTAMUHHBIX KOHIIEHTPATOB.

10. MukpoOroIoruuecKuii METO] IOTyYCHHUS] aMUHOKHUCIIOT

11. MuKpoOHOIOTHYECKUIA METO/T TTOJTyYSHUSI aMUHOKHCIIOT Ha PUMEPE TITyTaMHUHA.
12. MukpoOHOI0THYeCKUil METO] TIOJYUYEeHUSI aMHHOKHUCIIOT Ha IPUMEPE JTU3HHA.

13. MukpoOroaoruuecKuii METO] TIOJyUYCHHUS] aMUHOKHUCIIOT Ha IpUMepe TpurntodaHa
14. bruocuHTE3 MUKPOOHBIX MOJIMCAXAPHUIOB U UX TIPAKTUICCKOE MCTIOIb30BaHUE.

15. IIpoMbITIUIEHHBI OMOCUHTE3 aHTUOWOTHKOB.

16. buocunTe3 aHTUOMOTUKOB UIMMOOMIIN30BaHHBIMH KJIETKAMU

17. ®epMeHTBI MUKPOOPTaHU3MOB, IPUMEHSAEMBIE B IPOU3BO/ICTBE.

18. bro6e3onacHOCTh B MPOMBIIUIICHHOW MUKPOOHUOJIOTHH

19. Meronpl TpaAUIIMOHHOMW CEJIEKIMU B TOJYYEHHUU MPOMBIIIJICHHBIX I[ITAMMOB
MHUKPOOPTa-HU3MOB.

20. IlpumeHeHHe TeHeTHUECKOW TpaHchopmalu B OHWOTEXHOJNOTHM M CEJCKIUH
MHUKpPOOPra-HU3MOB.

21. OcHOBHBIE UCTOYHUKH CHIPHS JJII MUKPOOHOJIOTHYECKON MTPOMBIITUICHHOCTH.
22. MeTtoabl KyIbTUBUPOBAHUS POMBIIIEHHBIX IITAMMOB MUKPOOPTaHU3MOB

23. IIpombIlIUIEHHBIE MPOILECCHl C HUCMHOIb30BAHHMEM HMMOOWIN30BAaHHBIX (EPMEHTOB H
KJIETOK

24. XapaKTepuCTUKU U 0COOCHHOCTH MUKPOOHOIOTHYECKOTO OeIKa.
25. IIpeumy1ecTBa OMOTEXHOIOTUH HAJl TPAJAUIIMOHHBIM TIPOU3BOJICTBOM
26. OcobeHHOCTH paboThI ¢ a3pOOHBIMU MUKPOOPTaHU3MaMHU.

27. OcobenHnoctu pabOTBl C KyIbTYpoil HpoAayLeHTa (KOHTPOJIHMpYEMbIE CBOWCTBA,
0COOCHHOCTH OTAeNeHus (11eXa), UKINYHOCTh MacCakeil).

28. McTOYHUKM a30Ta B MUTATEIbHBIX CpEAax.

29. cTOYHUKH yI7Iepoa B MUTATEIbHBIX Cpelax.
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30. XapakTepuCTUKHU MpoIiecca MUKPOOHOIOTHIECKOTO MMPOU3BOJICTBA, a TAKXKE BEJTMUMUHBI U
pacueTHbIC TaPAMETPHI.

8. MarepuajJibHO-TEXHHYECKOE H Y4eOHO-MeTOANMYeCKoe obecrevyeHue TUCIHIINHBI
8.1. [lepeyeHb OCHOBHOI U JOMOJHUTEILHON Y4eOHOM JTUTEPATYPbI

OcHognas tumepamypa

1. buorexHosnorus. [IpakTukym Mo KyJIbTUBUPOBAHUIO KJIETOUHBIX KYJBTYp : yueOHOe mocobue /
M. III. Azaes, T. H. Unbuuena, JI. ®. bakynuna [u ap.]. — Mocksa : UHOPA-M, 2026. — 142 c. +
Jomn. marepuansl [DnexkTpoHHbl pecype]. — (Cpennee nmpodeccronanbHoe obpazoBanue). - [ISBN
978-5-16-015953-9. - Texkct : anexrponnbid. - URL: https://znanium.ru/catalog/product/2246644
(mara obpamenus: 21.06.2026). — Pesxxum nocTyma: 1mo moJmcKe.

2. JlykanuH, A. B. mkeHepHass OMOTEXHOJIOTHS: OCHOBBI TEXHOJOTUH MHKPOOHUOIOTHYECKUX
Mpou3BOACTB : yueOHoe mocobue / A.B. Jlykanun. — Mocksa : UH®OPA-M, 2026. — 304 c¢. —
(Cpennee mpodeccnonanpHoe odpazoBanue). - ISBN 978-5-16-016928-6. - TekcT : 3MeKTPOHHBIMH. -
URL: https://znanium.ru/catalog/product/2223171 (mara oOpamenus: 21.06.2026). — Pexum
JOCTyTa: 1O MOMHCKE.

Jlononnumenvuas numepamypa

1. I'yapkuH, B. A. PactutenbHOe Chipbe B MHHOBAIIMOHHBIX OWOTEXHOJIOTHSX IMPOU3BOICTBA
MPOAYKTOB MUTaHus : yuebHoe mocooue / B. A. I'yapkun, I. M. CycnsHok. - Mocksa ; Bomoraa :
Nudpa-Unmxkenepust, 2024. - 236 c. - ISBN 978-5-9729-1874-4. - Tekcr : snexkrpoHHbid. - URL:
https://znanium.ru/catalog/product/2171138 (mara obpamenus: 21.06.2026). — Pexxum mocTtyma: mo
MOJIITUCKE.

2. buorexHonorus 1 MUKPOOMOJNIOTHSI aHA’POOHOH TepepaboTKU OPraHUYECKUX KOMMYHAJIbHBIX
0TX070B : MOHOTpadus / obmr. pexa. u coct. A. H. HoxkeBaukoBo#, A. F0. Kammuctosa, 1O. B. JlutTtu,
M. B. KeBOpuHa. - Mocksa : Yauepcuterckas kaura, 2020. - 320 c¢. - ISBN 978-5-98699-166-5. -
Texct : amextponnbii. - URL: https://znanium.ru/catalog/product/1211596 (mara oOpareHus:
21.06.2026). — Pexxum gocTyIa: 1Mo moJImucKe.

8.2. IIpodeccuonasibHbie 0a3bl JaHHBIX U pecypchbl «AHTepHET», K KOTOPBIM 00ecneYnBaeTCst
AOCTYI 00y4aK0UIUXCS

IIpogpeccuonanvuvie 6azvl OaHHbBIX
He ucnonb3yrores.

Pecypcol « Unmeprem»
1. https://elibrary.ru/ - Hayunas snexkrponnast Oubnuoreka eLibrary
2. https://www.ncbi.nlm.nih.gov/ - HarmonanbHbli 1IeHTp OMOTEXHOIOTHYECKOH HHPOPMAITUH

8.3. IIporpamMHoe oGecnieueHre U MH(POPMALIMOHHO-CIIPABOYHBIE CHCTEMbI, HCIIOJIb3yeMble
NPH OCYLIEeCTBJICHHH 00pa30BaTeIbHOIO NMpoLecca Mo JUCHUIINHE
WNudopmanimoHHbIe TEXHOJIOTHH, HCTIONb3yeMbIe MPU OCYIIECTBICHUN 00pa30BaTeIbHOTO Mpolecca

M0 JUCLUUIUIMHE TTO3BOJISIOT:

— o0ecreunTh B3aUMOJCHCTBHE MEXIY YYaCTHMKaMH 0Opa30BaTeIbHOIO IMpolecca, B TOM YHUCIE
CHHXPOHHOE M (MJIN) aCHHXPOHHOE B3aUMOACHUCTBHUE MTOCPEACTBOM ceTH «HTEepHeT»;

— (ukcupoBarh Xox 00pa30BaTEIBHOIO MpOIECCa, PE3yJAbTaTOB MPOMEXKYTOUHOW aTTECTAllMU TI0
JTUCLUIUIMHE U PE3YJITaTOB OCBOECHUS 00pa30BaTEeIbHON PO PaMMBlI;

— OpraHU30BaTh MPOLECC 00Pa30BaHM ITyTEM BU3yaTU3AIMH H3y4yaeMOi HHPOPMAIIUH TOCPEICTBOM
MCTIOJIb30BaHMsI MTPE3CHTALNH, YIeOHBIX (DUITBMOB,;
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— KOHTPOJIMPOBATH PE3YIBTaThl 00YYCHHSI HA OCHOBE KOMITBIOTEPHOTO TECTUPOBAHUSI.

[epedeHs TUIICH3MOHHOTO MPOTPAMMHOTO 00eCIICUeHUS:

1 Microsoft Windows - onepariionsas cuctema.

2 Microsoft Office (Bkmowaer Word, Excel, Power Point) - makeT oucHBIX PUIOKEHUH.

[epedens mpodeccrnoHambHBIX 0a3 TaHHBIX U HH)OPMAIIMOHHBIX CIIPABOYHBIX CUCTEM:

1 Tapant - mpaBoBas, https://www.garant.ru/

2 KoHcynbTaHT - mpaBoBas, https://www.consultant.ru/

3 Hayunast snextponHas 6ubnroreka eLibrary - yauBepcanbHasi, https://elibrary.ru/

Hoctyn k cetu MHTEpHET, AOCTYN B IEKTPOHHYIO WH(POPMAIMOHHO-00Pa30BaTEIbHYIO Cpemy
YHHBEPCHUTETA.

Ilepeuenv npoepammnozo obecneuenus
(0bHO8BNEeHUE NPOU3BOOUMCS NO Mepe NOSABILEHUS HOBbIX 8ePCULL NPO2PAMMbL)

He ucnonb3yercs.

Ilepeuensb uHpOPMAYUOHHO-CRPABOUHBIX CUCTEM
(0OHOBIEHUE BBINOTHAEMCA eHCEHEOETbHO)

He ucnonb3zyercs.
8.4. CneniuasibHbIe IOMeELEHUS], J1IA00PATOPHUHU U JIa0OpaTOpPHOE 000py10BaHUE

VHHUBEpCUTET pacrojaraeT Ha IpaBe COOCTBEHHOCTH WM HMHOM 3aKOHHOM OCHOBAaHUHU
MaTepHaJbHO-TEXHUYECKUM obecrieueHueM 00pa30BaTeNbHON JIEATENbHOCTH (TIOMEIICHUAMU |
00OpyI0BaHMEM) JJIsl peanu3alii IporpaMMbl OakajlaBpuaTa, CIELUWINTETa, MarucTparypsl IO
brnoky 1 "Hucuumnunsel (Moxmymu)" um bimoxy 3 '"locymapcTtBeHHass uTorosas arrectauus B
COOTBETCTBHUH C Y4EOHBIM IIAHOM.

Kaxnprii oOyuarommiicss B TEUYEHHE BCEro Iepuoaa oOydyeHHs oOecredyeH WHAMBUIYATbHBIM
HEOTPAaHMYEHHBIM  JOCTYIIOM K  3JIEKTPOHHOW  HMH(OpMAIMOHHO-00pa30BaTENIbHON  cpene
YHHUBEPCUTETA u3 o060 TOYKHU, B KOTOpOH HAMeEETC JOCTYII K
MH(POPMALIMOHHO-TEIEKOMMYHUKAITMOHHON ceTH "VHTepHeT", Kak Ha TEpPUTOPHH YHUBEPCHUTETA,
TaK ¥ BHE €ro. YCIOBUS Ui (GYHKIIMOHUPOBAHUS 3IEKTPOHHON MH(POPMAIIMOHHO-00pa30BaTEIbHOM
Cpeibl MOTYT OBITh CO3aHBI C UCIIOJI30BAaHUEM PECYpPCOB MHBIX OpTaHU3aLUH.

JlabGopatopus
002300

Amnanuzarop BiaxHocTd "IBiac-2M" (BBICOKOTOUYHBIN) - 1 IT.

a"anuzatop ®moopar-02-AbJIO-T - 1 wT.

bokc abGakrepuansHoil Bo3aymHO# cpensl BABHI-01-"Jlamunap-C"-1,5 LORICA, JlamunapHsbie
cuctembl (bokc abakTepuabHON BO3MYIIHOW Cpebl AJIs paOboThI ¢ MoceBamMu Oak - 1 mT.

Becwr 120 /0,1 mr, ananutuyeckue, PX124/E, 120 r/0,01 mr, ¢ moBepko#, Ohaus, Kutaii - 1 mT.

Becwr mabopatopusbie 31ekTpoHHbIe ¢ ToBepKor DX-120 A&D - 1 mT.

J03aTop MeX. oMHOKaH. repeM. oobema 2000-10000mxk - 1 .

MmesrooOpazosarenb MII-1 - 1 mT.

Mukpockon npsimoit tabopatoproro kiacca Olympus CX23 - 1 mT.

OTCacChIBATEb BAKYYMH.MEIUIIMHCKHM - 1 TIT.

[Tepconanpnbiii komnbiorep iIRU 15/16GB/512GbSSD - 1 mi.

[Tnutka HarpeBarenbHass C-Mag HP 10 IKAtherm, 50-500C, mnardopma 260x260 MM, kKepaMuKa,
IKA - 1 mr.

pedpaxkromerp UPD-454 B2M - 1 mir.

XonoauabHUK KOMOWHUpOBaHHBIN maboparopusiii XJI-340-1 "POZIS" ¢ wmertammmueckumu
JIBEpSIMU - | 1IT.

[eiikep-unky6arop ES-20/60 ¢ mpunaanexxnoctssmu BioSan - 1 mT.

mkad cymmabHbi Binder VD 53 - 1 mt.
007300
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pH-metp AB33PH-F, cranmonapnsri, -2-16 + - 0,01, pH-anexrpon ST310, ¢ moBepkoii, Ohaus
(Kuraif) - 1 mT.

6oxkc momuHapHbii BABHI-01 Jlamunap-c-1,5 - 1 mr.

Beckl anekrponnbie ananutuueckue CITIZEN CY-224C - 1 mt.

nexkanHbii Marasud eMkocT. Time Electronics 1067 - 1 it

Kommnerorep nepconansublii Lenovo G5405/41°6/1281°6 - 1 mT.

Mukpockon npsimoit tabopatoproro kinacca Olympus CX23 - 1 mT.

[Tnutka HarpeBarenbHass C-Mag HP 10 IKAtherm, 50-500C, mnardopma 260x260 MM, kKepaMuKa,
IKA - 1 mr.

CueTynk ¥ aHaIU3aTop XKU3HecnocoOHoctu kietok 4-60 mxm C100 RWD Life Science - 1 mT.

teneBuzop Samsung LE-40 - 1 mT.

Tepmocrart >xunkoctHo# (0ans) 411 1o 100 C, WB-4MS ¢ marH. memanikoi, BaHHA HEPXK. CTahb
BioSan (bans-tepmocrar Bonsaas WB-4MS) - 1 mT.

XonoauapbHUK KOMOWHUpOBaHHBIM maboparopasiii XJI-340-1 "POZIS" ¢ wmertammmueckumu
JIBEpSIMU - | 1IT.

[ eiixep-unky6atop ES-20/60 perym o6opotsr 50-250 06/mMuH opbuta 20MMm BioSan - 1 mT.

9. MeTonnuyecKue yKa3aHusi 0 OCBOCHHUIO TUCHUIJIMHBI (MOXYJIs1)

VYuebHas paboTa M0 HANpPaBJICHUIO TMOATOTOBKU OCYIIECTBISETCS B (hOpME KOHTAKTHOU pabOTHI C
NperojaBaresieM, CaMOCTOSTEIbHOH paboThl 00yvaromierocsi, TEKyIIe W MPOMEXYyTOUYHOM
arTecTalMii, WHBIX (OpMax, MpeaaracMblX YHUBEPCHUTETOM. YUeOHBIH Marepuan JAUCHUTUINHBI
CTPYKTypUpOBaH M €ro M3y4YeHHE MPOU3BOJUTCS B TEMAaTHYECKOM IOCIEeI0BaTEIHbHOCTH.
ConepxaHue METONMYECKMX YyKa3aHMH JOJKHO COOTBETCTBOBaTh TpeOoBaHusM DenepaibHOTO
rOCYJIJapCTBEHHOTO 00pa30BaTelIbHOTO CTaHAApTa M Y4YeOHBIX MpOrpaMM IO JUCLUIUIMHE.
CamocrosarenbHass paboTa CTYIECHTOB MOXKET OBITh BBINOJIHEHA C TIOMOIIbI0 MaTepHAaJIOB,
pa3MelIeHHbIX Ha ropTaiie noaaepxku Moodl.

Memoouueckue ykazanus no popmam padomot

./]eKLﬂIOHHble 3AHAMUA

[lepenaua 3HauMTENHHOTO OO0BEMa CHCTEMATU3UPOBAHHOW WHGOpPMAIIMM B YCTHOU Qopme
JOCTaTOYHO OoJbinoi ayauropuu. JlaeT BO3MOKHOCTH SKOHOMHO M CHCTEMaTHMYHO H3Jlaratb
y4ueOHbI MaTepuasl. OOyuaromuecs: U3ydaroT JIEKIIMOHHBIA MaTepuall, pa3MEIICHHBI Ha MopTae
nonzepxku ooydenus Moodl.

Jlabopamopnvie 3anamus

[IpakTHueckoe OCBOEHHE CTYyAECHTaMH HAyYHO-TEOPETUUECKUX IMOJIOKEHUI HM3ydaemMoro mpeamera,
OBJIQZICHME MMM TEXHUKOM OKCIEPUMEHTHUPOBAHHS B COOTBETCTBYIOUIEH OTpaciu HayKH.
JlaboparopHble 3aHITHS IPOBOAATCS C UCIOIH30BAaHUEM METOIUYECKUX YKAa3aHUN, pa3MEILIEeHHBIX Ha
o0pa3oBaTeIbHOM MOPTaJie YHUBEPCUTETA.

IIpaxmuueckue 3anamus

dopma opranuzanuy oO0ydeHus, MPOBOAKMMAs O]l PYKOBOACTBOM IPENOAaBaTes U ClyKamias AJs
JeTalu3aliy, aHalIu3a, paclIUpeHus], YrIyOJeHus, 3aKperuieHus, IpUMeHEeHus (WM BbIIOTHEHUS
Pa3HOOOpPA3HBIX MPAKTUYECKUX paboT, YNpakKHEHUH) M KOHTPOJS YCBOEHHUS IOJYYEHHOW Ha
nekuusax yueOHoW wuHpopmanuu. [IpakTHueckue 3aHATHS TNPOBOAATCS C HCHOJIB30BAHUEM
y4eOHO-METOMUECKUX U3JaHuil, pa3MeIIeHHbIX Ha 00pa30BaTEIbHOM MOPTaJie YHUBEPCUTETA.

Onucanue 603moxcnocmeii usyuenusn oucyunaunvl auyanu ¢ OB3 u uneanuoamu

Jnst muaBanmuaoB u guir ¢ OB3 MoOXeT W3MEHAThCS O0BEM MUCHHMIUIMHBI (MOIYJsA) B dacax,
BBIJICJICHHBIX HA KOHTAKTHYIO paboTy 00ydaromierocs ¢ mpernoaanaresneM (1o BUaaM yueOHBIX
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3aHATUI) U HA CAMOCTOSTENBHYIO paboTy oOydaromierocst (Mpu TOM HE YBEIWYUBACTCS KOJUYECTBO
3a4€THBIX €MHMII, BbIICJICHHBIX HA OCBOCHHUE JUCIUIINHBI).

@DOH/IBI OIIEHOYHBIX CPEACTB aJaNTHPYIOTCS K OTPAaHUUYEHUSM 3J0POBBSl U BOCIPUATHS UH(DOpMaLun
00yJaroImMuMHuCs.

OcHoBHBIE (GOPMBI TIPEICTABICHUS] OILICHOYHBIX CPEJICTB — B Te4aTHOH ¢dopme win B Qopme
AIIEKTPOHHOTO JIOKYMEHTA.

@DopMBI KOHTPOJISI M OLICHKH DPE3yJabTaroB oOydeHus wHBamuioB u jwmn ¢ OB3 ¢ HapymeHuem
3peHus:

— yCTHasl MPOBEpKa: TUCKYCCUH, TPEHUHTH, KPYIJIbIe CTOJIbI, COOECE0BaHUs, YCTHbIE KOJNTIOKBUYMBI
U ap.;

— C HCIIONb30BaHMEM KoMmIbloTepa U crenuanbHoro I1O: pabora ¢ 2lEKTPOHHBIMU
o0pa3oBaTebHBIMU peCypcaMu, TECTHpPOBaHHE, pedepaThl, KypCOBbIE MPOEKTHI, AUCTAHIIMOHHBIC
(hopMBI, €CITH TIO3BOJISIET OCTPOTA 3pEHUS - rpadudecKkue padoThl U Ap.;

— INPH BO3MOXXKHOCTH MHUCHMEHHAs IMPOBEpPKAa C HCIOJIb30BAaHUEM peEbe(PHO-TOUEUHON CHUCTEMBI
bpaiing, yBenuuenHoro wpudTa, HCIONB30BAHHWE CIEUHUAIBHBIX TEXHMYECKHX  CPE/ICTB
(TUGIIOTEXHUUECKUX CPEACTB): KOHTPOJBHBIE, Tpaduyeckue pabOThl, TECTUPOBAHUE, TOMAIITHHE
3aJlaHus, 3¢Ce, OTYETHI U JIp.

DopMBbI KOHTPOJIS U OIICHKH PE3YJbTAaTOB 00y4YeHHs MHBaIuA0B  uil ¢ OB3 ¢ HapymienueM ciyxa:
— MUChbMEHHAs MPOBEepKa: KOHTPOJIbHbIE, Tpaduyeckre padoThl, TECTUPOBAHKE, TOMALITHUE 3aJaHus,
3cce, MUCbMEHHBIE KOJUIOKBUYMBI, OTYETHI U JIP.;

— C HCHOJb30BaHMEM KOMIIBIOTEpA: paboTa € AIEKTPOHHBIMU 00pa3oBaTeIbHBIMU pECYpCaMu,
TeCTHpoOBaHue, pedeparsl, KypcoBbIe MPOEKTHI, Tpaduueckue pabOThl, TUCTAHIIMOHHBIE (GOPMBI U
7p.;

— NPU BO3MOXKHOCTH YCTHasl MPOBEpPKa C HCIOJb30BAaHUEM CIIELUATIbHBIX TEXHUYECKHX CPEICTB
(aynnocpencTB, CpeIcTB KOMMYHHUKAIlMU, 3BYKOYCHJIMBAIOIIEW ammaparypbl W Jp.): JIHUCKYCCHH,
TPEHUHT U, KPYIVIblE CTOJIBI, COOEeCeI0BaHMs, YCTHbIE KOJUNTIOKBUYMBI U JIp.

@DopMBI KOHTPOJISI M OLICHKH DPE3yJabTaroB oOydeHus wHBamuioB u jwmn ¢ OB3 ¢ HapymeHuem
OTIOPHO-/IBUTaTeNIbHOTO arlnapara:

— MUChbMEHHAs IPOBEPKa C UCIOIb30BAHUEM CIEIMATBHBIX TEXHUYECKUX CPEICTB (JIbTepHATUBHBIX
CPEICTB BBONA, YMPABICHHUS KOMIIBIOTEPOM U Jp.): KOHTPOJIbHBIC, Tpaduieckue padoTHI,
TECTUPOBAHHUE, TOMAIlIHUE 3aJaHUs], ICCE, MUCbMEHHbIE KOJJIOKBUYMBI, OTUETHI U JP.;

— yCTHas TMpPOBEpKa, C HCMHOJIb30BAHMEM CIIELHUATbHBIX TEXHUYECKHUX CPEACTB (CPEICTB
KOMMYHHUKAIUI): TUCKYCCUH, TPEHUHTH, KPYIJIbIE CTOJbI, COOECe0BaHuUs, YCTHBIE KOJUIOKBUYMBI U
Ap.;

— C HCHOJb30BaHMEM KoMIblOTepa W crnenuanbHoro 11O (anmpTepHaTHBHBIX CpPEACTB BBOJAA M
VIpaBJICHUS KOMIBIOTEPOM U JIp.): paboTa C SJICKTPOHHBIMH OOpa30BaTEIbHBIMH PECYypCaMH,
TeCTHpOBaHUE, pedeparbl, KypCOBBIE MPOCKTHI, Tpaduueckue pabOThl, AUCTAHIIMOHHBIC (HOPMBI
MpeInoYTUTENbHEE 00yYatoIIUMCs, OTPAaHUYEHHBIM B MTEPEIBUKEHUH U JP.

Ananranus npoueaypbl MPOBEICHUS TPOMEKYTOUHOM aTTecTaluu sl MHBAIMAOB | Jini ¢ OB3.

B xone mpoBeneHus MPOMEXYTOYHOM aTTeCTallMK MPeyCMOTPEHO:

— TpenbsBieHHE OOydYaloIMMMCS TEeYaTHBIX W (WJIM) DJEKTPOHHBIX MaTrepuajioB B (dopmax,
aJIalITUPOBAHHBIX K OTPAaHUYEHUSIM UX 3/I0POBBS;

— BO3MOXXHOCTb TOJIb30BaThC MHAMBUAYAIbHBIMU YCTPONCTBAMHU U CPEICTBAMH, MO3BOJIAIOIINMU
aJanTUPOBaTh MaTepHalibl, OCYIIECTBIATh, NpU€M U IMepenadyy HHPOpPMAIMH C YYETOM HX
MHAUBUAYAIbHBIX 0COOEHHOCTEHH;

— YBEJTMYEHUE IPOIOJKUTEIbHOCTH MPOBEICHUS aTTeCTAlNN;

— BO3MOXHOCTb MPUCYTCTBUS aCCUCTEHTa M OKa3aHMsI UM HEOOXOIMMOil momomu (3aHsATh pabouee
MECTO, IEPEIBUTATLCS, TPOYUTATh U O(DOPMHUTH 3aJ]aHNE, OOIIATHCS C TPEToAaBaTesieM).

@opMbl MPOMEKYTOUYHOM aTTecTalMu il WMHBAIMAOB W Jul ¢ OB3 10MmKHBI y4YHUTHIBATH
WHIWBHyaIbHBICE W TICUXOpU3NYECKUe 0COOeHHOCTH oOydaromerocs/ooydatonuxes mo AOITOIT
BO (yctHO, mrchMeHnHO Ha Oymare, TUCbMEHHO Ha KOMITbIOTEpE, B (popMe TECTUPOBAHUS U T.11.).
CriennanbHble yclIoBUs, oOeclieurBaeMble B IMPOIIECCe MPENoJaBaHusl TUCIUIUIMHBI CTYJEHTaM C
HapYILICHUSAMHU 3pEHUS:

— MpeAocTaBiIeHre 00pa30BaTeIbHOTO KOHTEHTA B TEKCTOBOM 3JIEKTPOHHOM (hopMare, MO3BOJISIOIIEM
MEePEBOAUTD IJIOCKONIEUATHYIO HH(OPMAIUIO B ayIUAIbHYIO WIH TAKTUIBHYIO OPMY;
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— BO3MOXXHOCTh HCIIOJIb30BaTh HMHJUBUIYyaJbHbIE YCTPOWCTBA M CPEICTBA, IO3BOJIAIOIINE
aJanTUpoOBaTh MaTepuajbl, OCYIIECTBIAT, MNpuéM U mepenadyy HHGOpPMAUU C  y4eToM
MHANBUAYAIbHBIX 0COOEHHOCTEH U COCTOSIHUS 3710POBbS CTY/ICHTA;

— TMPeNOCTaBICHUE BO3MOXXHOCTU TMPEAKYPCOBOIO O3HAKOMJICHHMSI C COJEp)KaHHeM y4eOHOM
TUCHMIUIMHBL M MaTepHalioM MO Kypcy 3a cyé€T pasMenieHus MHGopMaly Ha KOPHOPaTHUBHOM
o0pa3oBaTeIbHOM MOPTAJIE;

— HUCIOJb30BaHME YETKOTO M YBEIMYEHHOTo MO pa3Mmepy mipudra U rpaguueckux OOBEKTOB B
MYJIBTUMEIUMHBIX TPE3EHTAUSX;

— UCTIOJIb30BAHNE HHCTPYMEHTOB «JIyTIa», «IIPOXKEKTOP» MPpHU paboTe C HHTEPAKTUBHOM TOCKOM;

— 03ByYHMBaHHE BU3YyaIbHON MH(POpPMAIINH, ITPEICTABICHHON 00yJaroMCs B XO/I€ 3aHATUH;

— obecrnieueHue pa3gaTouHbIM MaTeprasoM, AyOIupyoUM HH(OPMALKIO, BEIBOAUMYIO Ha DKpaH;

— HaJIMYMe MOANUCEN U OMHCAHUA Yy BCEX HCIOIB3YEMbIX B MpoIecce O0yYeHHsS] PUCYHKOB M MHBIX
rpaduyeckux 0ObEKTOB, UTO JAET BOSMOXKHOCTh MIEPEBECTH MUCHbMEHHBIN TEKCT B ayIUaIbHBIN;

— obecreyeHre 0co00ro peyeBoro pexuma MpernoiaBaHus: JIEKIMH YUTAIOTCSI TPOMKO, pa3dopuuBo,
OTYETIMBO, C Tay3aMHd MEXIy CMBICIOBBIMH OllokamMu HHpopMmaluu, obecrneunBaeTcs
WHTOHHPOBAHKE, TOBTOPEHHUE, aKIIECHTUPOBAHUE, TPOPUITAKTHKA PACCEUBAHUS BHUMAHMS;

— MUHUMM3AIUS BHEIITHETO IITyMa U 00€CIICUeHNE CTIOKOMHON ayTnalbHOW 00CTaHOBKH;

— BO3MOXXHOCTh BECTH 3alUCh y4eOHON WH(OOpMAIMU CTYICHTaMH B yAOOHOW uisi HUX (opme
(aynnanpHO, ayTMOBHU3YyaJbHO, HA HOYTOYKE, B BIJI€ TIOMETOK B 3apaHee MOJATOTOBICHHOM TEKCTE);

— yBEJIMYEHHUE JOJM METOJOB COLMAIBLHOM CTUMYIALMU (oOpalieHre BHUMaHHS, ameJUIsaius K
OTpaHUYEHUSIM IO BPEMEHH, KOHTAKTHbIE BUbI Pa0OT, IPYMNIOBLIE 3aJaHUs U JIp.) Ha MPaAKTUUYECKUX
1 1a00OpaTOPHBIX 3aHITHSIX;

— MUHUMHU3HUPOBAHME 3aJaHMM, TPeOYIONIMX AaKTHMBHOIO HCIIOJIb30BAaHUS 3PUTEIBHON MaMATH U
3pUTEILHOTO BHUMAHUS;

— NMPUMEHEHHE MOATAMHON CUCTEMBI KOHTPOJIs, O0jiee YacThlii KOHTPOJIb BHIMOIHEHUS 3aJaHUM IS
CaMOCTOSITEIBHONU PaOOTHI.

CrenmanbHble yclioBUs, oOeclieurBaeMble B IMPOIIECCe MPENoJaBaHusl TUCIUIUIMHBI CTYJEHTaM C
HapyLICHUSMH OIOPHO-/IBUTaTENILHOTO anmnapara (MaJoOMOOWIbHbIE CTYI€HThI, CTYyACHTbI, UMEIOIIHE
TPYAHOCTH MEPEABIKEHUS U MAaTOJIOTHIO BEPXHUX KOHEYHOCTEH):

— BO3MOXXHOCTh HCIONIBb30BaTh CHEIHAIbHOE MPOrpaMMHOE OOecledeHre | CHEeUalIbHOe
o0opyaoBaHME U TMO3BOJISIONIEE KOMIIEHCUPOBATH JBHUraTelibHOE HapylleHHe (KOJSICKH, XOIyHKH,
TPOCTH U JIp.);

— TMPeIOCTaBICHHE BO3MOXXHOCTU TMPEAKYPCOBOIO O3HAKOMJICHHMSI C COJEp)KaHHeM Yy4eOHO
TUCHMIUIMHBL M MaTepHalioM MO Kypcy 3a cyé€T pasMenieHus MHGopMaly Ha KOPHOPaTHUBHOM
o0pa3oBaTeIbHOM MOPTAJIE;

— MPUMEHEHHUE TOTIOTHUTEIBHBIX CPEACTB aKTUBU3AIUH IPOIIECCOB 3alIOMUHAHUS U TOBTOPEHUS;

— OIOpa Ha OIpe/IeJICHHbIE U TOYHbIE TOHSATHS;

— UCTIOJIb30BAHUE I WILTIOCTPAIIUN KOHKPETHBIX IPUMEPOB;

— MPUMEHEHHUE BOIIPOCOB JUIsi MOHUTOPUHTA TIOHUMAaHUS;

— pasaeNneHye u3y4aeMoro MaTepurasa Ha HeOOJIbIlKe JOrHuecKe OJIOKH;

— YBEJIMYEHHE JI0JIM KOHKPETHOTO MarepHalia U COOIIOIEHUE MPUHIUIA OT MPOCTOTO K CIOKHOMY
pu 0OBSICHEHUH MaTepHaa;

— Hanmuyue 4€TKOM CHCTEMbl M alfTOPUTMa OpPraHU3allMU CaMOCTOSITENIbHBIX paboT M MPOBEPKHU
3aJIaHAK ¢ 00SI3aTEIIPHON KOPPEKTUPOBKOM 1 KOMMEHTAPHUSIMH,

— yBEJMYEHHE JO0JM METOAOB COLHUANbHONW CTUMYISUUM (oOpallleHHe BHHUMAaHUS, ammessius K
OTpaHUYEHUSM 110 BPEMEHH, KOHTAKTHbBIE BUbI pa0OT, TPYMIIOBbIE 3a1aHus Ap.);

— obecrieueHre OECIPETNATCTBEHHOTO AOCTYIIA B IOMEIICHHS, a TAKXKE MPEObIBAaHUS HUX;

— HaJM4Yue BO3MOXKHOCTH HCIOJIb30BaTh MHIWBUIYyaJbHBIE YCTPOWCTBA U CPENCTBA, MO3BOJISIONINE
00ecreunTh peaan3aluio 3pPrOHOMUYECKUX MPUHILHUIOB U KOMGOpPTHOE MpeObIBaHWE HA MECTE B
TEUEHHUE BCETO Mepuoja yuéonl (IMOACTaBKH, CIICUAIbHBIE TIOYIIKH U JIp.).

CriennanbHble yclIOBUs, oOeclieurBaeMble B IMPOIIECCe MPENoJaBaHusl TUCIUILUIMHBI CTYJEHTaM C
HapyIIEHUAMH cliyXa (Tiyxue, ciabocCbIaniie, mo3IHOOTIIOXIINE):

— IpeAocTaBiIeHre 00pa30BaTeIbHOTO KOHTEHTA B TEKCTOBOM 3JIEKTPOHHOM (hopMare, MO3BOJISIOIIEM
MEePEBOAMTD ayInaIbHYI0 (POPMY JIEKIIHH B IJIOCKONEUaTHYIO0 HH(OPMALIHIO;

— HaJINYMe BO3MOXKHOCTH HCIIOJIb30BATh MHANBHIyalIbHbIE 3BYKOYCHIIMBAIOIIUE YCTPONUCTBA U
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CYpPIOTEXHHUYECKUE CPEICTBA, MO3BOJISIONIME OCYIIECTBIATh MpUEM M TMepeaady HH(opMauuu;
OCYIIECTBIIATh B3aMMOOOpATHBIM IMEPEBOA TEKCTOBBIX M aynno(dailsioB (OJOKHOT [JIsi PEYEBOTO
BBOJIa), a TAK)KE 3alIUCh M BOCIIPOU3BEICHUE 3pUTENbHON HH(pOpMaLInK;

— HaJM4Yue CUCTEMbl 3a/laHui, 00eCIeuMBaOIIMX CHUCTEMAaTH3alMI0 BepOalbHOIO Marepuania, ero
CXeMaTH3alluIo, epeBo]] B TAOIUIIbI, CXEMBbI, OIOPHBIE TEKCTHI, TIIOCCAPHIA;

— HaJU4Me HarIHOTO COMPOBOXKIEHUS M3y4aeMOro marepuajna (CTpyKTYpPHO-JIOTHUECKHE CXEMBI,
TaOnuIpl, Tpaduku, KOHIEHTpHpYIOmMe W o00oOmIaronme WHGOPMAIMIO, OMOPHBIC KOHCIEKTHI,
pa3IaToOYHBIA MaTepHa);

— Hanmuyue 4€TKOM CHCTEMbl M alTOPUTMa OpraHU3allMU CaMOCTOSITENIbHBIX paboT M MPOBEPKHU
3aJIaHAK ¢ 00SI3aTEIIPHON KOPPEKTUPOBKON 1 KOMMEHTAPHUSIMH,

— o0ecreuyeHrue MPaKTUKU OMNEpeXarollero YTEHHUs, KOrja CTYAEHTBl 3apaHee 3HaKOMSTCS C
MaTepuajioM U BBIJCIAIOT HE3HAKOMbIE U HETIOHSTHBIE CJI0BA M (DparMeHThI;

— 0COOBIN pedeBoOl pexuM padboOThI (0TKa3 OT IJIUHHBIX (Ppa3 M CIOKHBIX MPEIIOKECHHM, XOpoITast
apTUKYJSIUS; YETKOCTh M3JIOKEHUS, OTCYTCTBUE JIMIIHUX CIIOB; MOBTOpeHHE (Ppa3 O6e3 M3MeHEHUus
CJIOB U TOPSIIKA UX CJIeI0BaHUs; 0OecrieueHre 3pUTEIbHOI0 KOHTAKTa BO BpeMsi TOBOPEHUS U UYyTh
Oosiee MEAJIEHHOTO TEMIIA PEeYH, UCTIOIb30BAHHE €CTECTBEHHBIX KECTOB U MUMUKN);

— 4y€TKoe COOMIOIEHUE aJroOpyUTMa 3aHIATHS M 3alaHUM JUIsl CAaMOCTOSITeNIbHOM padoThl (Ha3bIBaHUE
TEMbI, TIOCTAHOBKA I1€JIM, COOOIIEHNE U 3alKCh IJIaHa, BbIJEIEHUE OCHOBHBIX MOHITHH U METOJOB
UX U3y4YEHHUs, YKa3aHHE BUJAOB JAEITEIbHOCTH CTYIEHTOB M CIOCOOOB TPOBEPKH YCBOEHUS
Marepuasa, cJoBapHas padora);

— coOmofieHue TpeOOBaHUI K TPENBABIIEMBIM YyU4eOHBIM TEKCcTaM (pa30WBKa TEKCTa HAa YacTH;
BbIJIEJICHUE OMOPHBIX CMBICIOBBIX IyHKTOB; UCIIOJIb30BaHUE HATISTHBIX CPEACTB);

— MUHHMM3AIHUS BHEIIHUX IIyMOB;

— MpeA0CTaBIECHNE BO3MOXKHOCTH COOTHOCUTH BepOaIbHbIN U rpaduuecKuii MaTepual; KOMIUIEKCHOE
UCIOJIb30BaHUE MUCbMEHHBIX U YCTHBIX CPEJCTB KOMMYHUKAIIUU MIPHU paboTe B TPYIIIIE;

— COUeTaHWE Ha 3aHATUAX BCEX BHJIOB PEUEBON [EATEIBHOCTH (TOBOPEHMS, CIIyIIAHUS, YTEHUS,
MUChMA, 3pUTEIBLHOTO BOCIPUATHUS C JIULIA TOBOPSIIETO).

CreunanbHble yclioBus, oOecrieurBaeMble B IMPOIIECCe MPENoJaBaHusl TUCIUIUIMHBI CTYIEHTaM C
npounmMu Bugamu Hapymenud (JLII ¢ wapymeHusMu peun, 3a0o0jieBaHUS SHIOKPUHHOM,
[EHTPaJIbHON HEPBHOM U CEPACUYHO-COCYIUCTON CUCTEM, OHKOJIOTHYECKUE 3a00IeBaHu ):

— HaJM4Yue BO3MOXKHOCTH UCIOJIb30BaTh MHIMBUIYaJbHbIE YCTPOWCTBA U CPENCTBA, MO3BOJISIONINE
OCYUIECTBIIATh MPUEM U Tiepeaady nHGopMauy;

— HaJM4Yue CUCTEMbl 3a/laHui, 00eCHeuMBaIOIIMX CHUCTEMAaTH3alUI0 BepOalbHOIO Marepuania, ero
CXeMaTH3alluIo, epeBo]] B TAOIUIIbI, CXEMBbI, OIOPHBIE TEKCTHI, TIIOCCAPHIA;

— HaJINYMe HaIVISAHOTO COIPOBOXKICHUSI M3y4aeMOro MaTepuaia;

— Hanmuyue 4€TKOM CHCTEMbl M alfTOPUTMa OpPraHU3allMU CaMOCTOSTENIbHBIX PaboT M MPOBEPKHU
3aJIaHAK ¢ 00sI3aTEIIPHON KOPPEKTUPOBKOM 1 KOMMEHTAPHUSIMH,

— o0ecrevyeHrue MPaKTUKU OMNEpPeXarollero YTeHHUs, KOrja CTYAEHTBl 3apaHee 3HaKOMSTCS C
MaTepuajioM U BBIJCISIOT HE3HAKOMbIE U HETIOHSATHBIE CJI0BA M (DParMeHThI;

— MpeA0CTaBIeHNE BO3MOXKHOCTH COOTHOCUTH BepOaIbHbIN U rpaduuecKuii MaTepual; KOMIUIEKCHOE
UCIOJIb30BaHUE MUCbMEHHBIX U YCTHBIX CPEJCTB KOMMYHUKAIIMU IIPH paboTe B TPYIIIIE;

— COUETaHWE Ha 3aHATUAX BCEX BHJIOB PEUYEBON [EATEIBHOCTH (TOBOPEHMS, CIyIIAHUS, YTEHUS,
MUChMa, 3pUTEIHHOTO BOCIPUATHUS C JIULIA TOBOPSIIIETO);

— MpeAocTaBiIeHre 00pa30BaTeIbHOTO KOHTEHTA B TEKCTOBOM 3JIEKTPOHHOM (opMmare;

— TMPeNOCTaBICHHE BO3MOXXHOCTU TMPEAKYPCOBOIO O3HAKOMJIEHHMSI C COJEp)KaHHueM y4eOHOi
JUCHMIUIMHBL M MaTepHalioM MO Kypcy 3a c4€T pasMenieHus MHbopMaly Ha KOPHOPaTHUBHOM
o0pa3oBaTeIbHOM MOPTAJIE;

— BO3MOXXHOCTh BECTH 3alUCh y4eOHON WHOOpPMAIMU CTYICHTaMH B yIOOHOW sl HUX (opme
(aynnanpHO, ayTMOBU3YyaJbHO, B BUJIE IIOMETOK B 3apaHee MOATOTOBIEHHOM TEKCTE);

— NMPUMEHEHHE MOATAMHON CUCTEMBI KOHTPOJIs, O0jiee YacThlii KOHTPOJIb BHIMOIHEHUS 3aJaHUM JUIs
CaMOCTOSITEIIbHON PabOoTHI,

— CTUMYJIMPOBaHUE BBIPAOOTKH y CTYACHTOB HABBIKOB CAMOOPTaHU3AIMU U CAMOKOHTPOJIS;

— HaJIM4Ke Tay3 JUIsl OTAbIXa U CMEHBI BUJIOB JESTEbHOCTH 110 XOAY 3aHATHUS.
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10. MeTonnuyeckue peKOMeHIalluM M0 OCBOCHUIO M CUMILTUHBI (MOIYJIA)

buorexnonorust MukpoOHoro cunTesa : yued. mocodue / C. B. KOIIbUJIBLIOB, H. JI. Maunesa, A.
H. TI'meym. - Kpacnomap : KyoI'AY, 2026. - 137 c. - Ilpenna3znHadeHo ansi oOydaromuxcsi IO
HanpasieHuto noaroropku 19.03.01 Ilpomsbinuiennass skojorus W OuorexHonorus. - ISBN
978-5-908136-01-3. https://elib.kubsau.ru/MegaPro/Web
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